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ABSTRACT

The education programme of surgery has unique
problems. In this study, first, a literature review is
conducted to cover the studies found in the literature
reporting on the problems of surgical education.
Additionally, a survey study is conducted with 31
participants, who are either currently enrolled in
endoscopic surgery education programmes in Turkey

or are experts in the field. Supportively semistructured
individual interviews are also conducted with five
participants. These data are collected to better
understand the instructional methods being used, their
problems and the participants’ preferred methods to be
used. Additionally, the participants’ attitudes are also
investigated regarding the use of new technologies to
enhance the current education programmes. The results
indicate that, in Turkey, surgical education programmes
are still mostly offered in traditional ways while other
educational methods are used in an extremely limited
manner. In general, the authors emphasise that more
research needs to be conducted to better understand
the characteristics of the medical students and

develop standards for surgical education programmes,
educational tools specific for related surgical domains
and guidelines for the curriculum integration. The
results of this study aimed to guide the instructional
system designers for the endoscopic surgery education
programmes.

INTRODUCTION

In general, medical education programmes face
serious challenges. For instance, a study conducted
with medical students about their experiences with,
and actual and desired levels of, competence for
nine procedural skills shows that participants rate
themselves as being unable to perform these proce-
dural skills without assistance.! What’s more, and
there is a variation on the participants’ current
competency levels which indicates the need of
improving technical competency among graduating
students.' Since it is important that surgeons acquire
the necessary skills to the best prior to their first
surgery,” this issue becomes even more important.
In this respect, barriers to effective teaching are
analysed and students’ and faculties’ attitudes as
one of such barriers in implementing new educa-
tional approaches in curricula.’ Endoscopic surgery
is performed by the reflection of camera-captured
views of the patient’s operational field through a
special camera and light source named endoscope.
As aresult, these operations require some additional

skills to be developed. In other words, endoscopic
surgery education programmes have some addi-
tional challenges.

Hence before providing alternative solutions for
these programmes, understanding the educators’ and
trainees’ attitudes towards these new approaches is
a critical matter. Accordingly, in this study, first the
general problems of surgery education are reviewed
from the available literature. Afterwards, to better
understand the attitudes towards the new technolo-
gies for enhancing conventional surgery education,
a survey is carried out with 31 surgeons and inter-
view sessions are conducted with 5 of them who
have either currently enrolled in or are experts in
surgery education programmes.

TRADITIONAL SURGICAL EDUCATION
PROGRAMMES

Candidate surgeons have to develop a lot of skills
and perform exhaustive practice. During surgery,
they need to make quick and accurate decisions
and operate in an environment in which they are in
constant interaction with the assistants and nurses.
In this way, teamwork becomes a required trait as
well.* Traditional surgery education is provided
in the operating theatre with the supervision of
an experienced surgeon using the ‘see one-do
one-teach one’ method.” © However, studies report
that this approach brings about certain problems.
For instance, the education offered in operation
rooms is bound by working hours, thus rendering
it as not an ideal method.” Additionally, teaching
basic surgical skills on human patients or cadavers
raises ethical issues.” Another problem is providing
an environment to acquire the necessary skills for
managing complicated situations, which is not
always possible during such programmes since they
prove to be too risky.

As another alternative, using a cadaver is a
costly procedure because of limited repetitive
training alternatives. Additionally, finding an avail-
able expert surgeon is not always possible, which
increases the cost of this education even further. For
instance, studies report the importance of repetition
in medical education and the problem of medical
curricula being often employed in compressed ways
and over limited time frames.” They also report the
importance of visualisation skills, active engage-
ment and involvement in medical education which
are not adequately provided in traditional educa-
tion environments.” Similarly, due to the reason
that each student learns at a different rate, the
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traditional approach does not work consistently with everyone.’
Hence, the problems of surgical education during the prac-
tical phase are considerably high, and people enrolled in these
programmes need to study hard to improve the required skills.
Studies indicate that if a surgeon does not possess the necessary
skills very risky situations can be faced.®® It is only possible to
acquire these skills by personalised and exhaustive education
programmes. The best way to overcome such issues is reported
to provide corresponding education programmes via simulators
which is also observed by an experienced surgeon.'

TECHNOLOGY-ENHANCED SURGICAL EDUCATION

Several simulation environments developed for surgical educa-
tion'" ' and contemporary solutions are offered.”® These envi-
ronments have a lot of advantages since they are cheaper and
zone-independent while also providing more time for drill and
practice as they can be highly repetitive, modified for different
situations and can provide feedback about the performance
of the trainee."* Three-dimensional realisations of the data
and interactive functionality provide a feeling as if the user is
in a real environment." Hence, this creates an opportunity to
develop an educational programme without using animal or
human cadavers.’® Additionally, by the help of these technolo-
gies a real-time and objective technical skill assessment is also
possible.”” 2 In these environments, students can learn from
their mistakes without the possibility of hurting anybody.*'
Aside from this, education can be further enriched by exposing
students to different ‘what if” scenarios and the environments
can be used in order to teach preoperation planning and detec-
tion of the portion location under operation.”” Today there are
several studies on simulation-based educational technologies for
the surgical education programmes.® 22* Studies report that
simulation has great potential to fulfil several unmet needs in
healthcare innovation.”

However, there are very limited examples of such training
programmes that are integrated with the surgical training curric-
ulum. Hence, before developing solutions, the main obstacles
for better developing and integrating the technology enhanced
surgical education programmes are needed to be understood.
Accordingly, this study aims to better understand the current
problems of endoscopic surgery education programmes and to
understand the surgeons’ attitudes and perceptions on these new
technologies.

METHOD
For the present research, a survey is conducted with 31 partici-
pants either providing this education or enrolled in these educa-
tion programmes. A questionnaire specific for this purpose was
prepared, and prior to administration, the items were used tested
with 10 individuals. According to the feedbacks, the items used
in the questionnaire were modified and reorganised. Addition-
ally, a one-on-one interview session is organised with five of the
participants in the form of semistructured sessions each taking
up to 20-30min. The interviews were voice recorded and tran-
scribed and corresponding data were analysed to better under-
stand the situation based on the research questions of this study.
The participants of the study are from six different institutions.
One participant was formally educated in an institution outside
of Turkey for her doctorate degree. Others were graduated from
Turkish universities as follows: Ankara University, Hacettepe
University, Gazi University, Siileyman Demirel University and
Digkapt Education and Research Hospital. The participants’ ages
are between 27 and 52 years, with an average of 36 years, SD=7.

Table 1

Academic positions of the participants

Participants

Position n Female
Full professors 4 1
Associated professors 3 0
Specialists 9 0
Assistant professors 4 1
Research assistants 1 1

Total 31 3
Endoscopic surgery education

Years n Female
6 4 1

5 6 1

4 2 0

3 2 0

2 3 0

1 9 1

Total 26 3

Three of the participants were females and the other 28 were
males (table 1).

Twenty-six participants have answered their years of endo-
scopic surgery education question. Accordingly, four participants
have taken 6years of endoscopic surgery education while nine
participants have taken 1year of endoscopic surgery education.

RESULTS

The results of this study are analysed under four main catego-
ries with regard to Turkey. A summary of the results appears as
follows.

PROBLEMS OF SURGICAL EDUCATION

The participants were asked to list the problems they faced
during their education. As this question was an open-ended
one, in order to better understand the participants’ general view
on this item, all responses are analysed one by one by the same
researcher and coded according to their main concerns. Among
the responses, one participant declared that he did not face any
problem. Two participants declared that even though the endo-
scopic surgery is being performed in their hospitals the educa-
tion is insufficient; however, they did not report any reason for
this. Hence, these responses were not included in the analyses.
As a result it is seen that they all make comments on one of
the following issues: general problems, problems of traditional
methods, limited number of cases, limited number of models,
close to reality, operational tools and limited number of experts
(table 2). Accordingly, five participants pointed out to some
problems indicating that the current educational environment is

Table 2 Endoscopic surgery education problems

General problems

Problems of traditional methods

Limited number of cases

Limited number of models close to reality
Operational tools

Limited number of experts

Total 24
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Table 3 Preferred and being used methods for surgical education

Being used Preferred
Instructional method n % n %
C: cadaver = = 26 84
VR: virtual reality - - 20 65
V: video 20 65 12 39
TB: training box 4 13 " 35
Traditional 27 87 10 32

A: animals - - - -

not their ideal one. For example, according to one participant,
‘In our hospital, endoscopic surgery operations do take place;
however the training for this purpose is inadequate.” On top of
that, others stated that, during surgery, it is not always possible
to define any limits. During these operations, there is no depth
perception, and the training requires patience. Among the partic-
ipants who responded to this question, five reported that the
conventional education based on observations in the operating
theatre is very limited and problematic as well. For example,
one participant said, ‘As research assistants we are involved as
observers in the endoscopic surgery operations. Rarely do we
have a chance to assist the surgeon. Given the fact that this type
of surgery operations is likely to become more popular in the
near future, the related education should cover the usage of
endoscope, and we should gain the required skills for this.’

Similarly, another participant pointed to the importance of
learning by doing, stating that the alternatives for this purpose
are limited. When the participants’ responses about this issue are
analysed, one can observe that expert surgeons tend to not allow
endoscope to be used by the research assistants during a surgery
operation on real patients in the operating theatre. On the other
hand, research assistants are more than willing to get a chance at
additional practice and apart from only observing. For example,
one participant declared, ‘In our institution, this type of opera-
tion is performed by a professor. However, he never gives the
endoscope to his assistants.’

Similarly, another participant reported that during the tradi-
tional education programmes assistants need to be given enough

time to practice with the endoscope, adding that there are also
problems with limited number of operating rooms. Five partici-
pants stated that there are also a limited number of cases for such
operations which also limits the possibility for observations.
Four participants said that there are no models to be used during
this education. Three participants also reported that they could
not access any operational tools and, as such, are unable to use
them for practice.

METHODS APPLIED IN SURGICAL EDUCATION

In order to understand the educational methods being used in
surgery education in Turkey, we have listed the possible alter-
natives and asked the participants to select the ones that they
are currently using throughout their training. Among these, the
traditional method is defined as the one that is in the literature,
known as ‘see one-do one-teach one’ method® © provided in the
operating theatre on a real patient. The other methods are listed
as learning through watching operational videos, practising with
human cadaver dissections, practising on training boxes, prac-
tising on virtual reality environments and practising on animal
cadaver dissections. The participants were free to select more
than one alternative provided in the questionnaire. Each instruc-
tional method that is selected by the participant is coded as ‘1,
and if the method is not selected it is coded as ‘0’. Most of the
participants (87%) are involved in (enrolled in or graduated
from) the traditional training programmes provided in the oper-
ating theatre (table 3).

The second method that is widely used for this education is
through watching videos (20 participants). No participant indi-
cated the usage of virtual reality, cadaver or animal dissection
during their education. Only a limited number of participants
(four participants) stated that they are using training boxes
(figure 1).

During the interviews considering this question, one partici-
pant stated, ‘I mostly learn through videos that I receive from
my professor or the ones found on the Internet. I watch several
videos which help me a lot to understand the procedure. I don’t
have much other chance to be involved in the operating room,
because these kinds of operations are rarely performed in our
hospital.’

All Participants
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Figure 1  Preferred and being used methods of learning.
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As a conclusion, the most widely used educational method for
endoscopic surgery in Turkey seems to be the traditional one,
see one-do one-teach one, provided in the operating theatre on
real patients (87%). As a learning aid, the trainees usually (65%)
watch videos of real operations to better understand the process
and review the details and alternatives of the operation.

PREFERRED METHODS TO BE USED IN ENDOSCOPIC
SURGERY

The participants were enquired about their method(s) for
endoscopic surgery education. Accordingly, most of the partic-
ipants prefer to be trained using human cadaver dissections
(84%) (table 3). Following this, virtual reality environments are
their second preferred way of training alternative (65%). Training
through watching videos (39%) and using training boxes (35%)
comes next, with no participant opting for animals. However,
very limited number of participants (32%) declared their prefer-
ence being the traditional method of educational environments.
During the interviews, one participant said, ‘I prefer to prac-
tice by making mistakes and seeing the consequences of these
mistakes. Currently, there is no such chance. I believe that an
unlimited practice environment would be best for this type of
education. After this, at some point, training in the operating
room is a must.” According to another response, ‘I know some
simulators providing practice with endoscope. But I haven’t had
a chance to use such systems. I wish we could have access to such
environments.” From these results, it can be concluded that the
most preferred way of education is the cadaver dissections along
with virtual reality environments.

In general, videos as a method of learning being used (65%)
were higher than that of the preferred one (39%). The mean
preference for the method of learning on box training (35%) was
also higher than that of the being used one (12%). Finally, the
results indicated that the mean being used method of learning on
traditional methods (87%) was higher than that of the preferred
one (32%). While professors were more likely to prefer the tradi-
tional methods, this ratio is lower for the other groups (table 4
and figure 2).

The mean for the currently being used method of learning
through watching videos is much higher for the research assis-
tants (829%0) than that of the professors (25%). None of them use
the human cadaver dissections; however, especially the research
assistants and associated professors are willing to reach a training
through this method (100%). This ratio is also high for the
assistant professors (75%) and specialists (89%). Interestingly,
professors’ preferences on cadaver dissections are lower (25%).

Results show that currently participants do not have an oppor-
tunity to have training through virtual reality (figure 2). However,
they are willing to reach such learning environments. Especially
the specialists’ preferences on virtual reality-based learning envi-
ronments are higher (100%) than that of the research assistants
(63%), assistant professors (50%) and professors (50%).

ATTITUDES TOWARDS VIRTUAL REALITY IN ENDOSCOPIC
SURGERY

Table 5 lays out the questions asked in order to understand the
participants’ attitudes towards the use of virtual reality environ-
ments to support the traditional endoscopic surgery education.
The participants were to select one of the alternatives from
‘strongly disagree’, ‘disagree’, ‘no idea’, ‘agree’ and ‘strongly
agree’. The choice of strongly agree is evaluated as 5 and strongly
disagree as 1. The mean scores appear in the table.

According to these results, the participants mostly have posi-
tive attitudes towards the use of virtual reality environments in
endoscopic surgery education. During the interviews they also
stated that, if they had a chance, they would willingly use virtual
reality environments to improve their skills on endoscopic
surgery.

DISCUSSION AND CONCLUSION

The studies found in the literature show that there are serious
problems in the field of endoscopic surgery education.
According to the results of this study, similar problems are
being faced during endoscopic surgery education in Turkey as
well. Due to certain reasons, the expert surgeons generally do
not wish to teach their assistants in the operating room and
during actual surgery. Apart from this, trainees also seek drill
and practice environments to improve their skills, complaining
that they cannot do so merely by observing actions. Although
there have been several studies attempting to provide alterna-
tive solutions for these educational environments, there is still
an urgent and persistent need to better support endoscopic
surgery education and integrate these technologies to the current
educational environments. These studies further show that the
research conducted on surgery education is very limited with
respect to technical skills assessment.>® According to the results
of this study, the participants of the survey are mostly willing to
practice on human cadaver dissection (84%) and virtual reality
environments (65%). However, currently they do not have a
chance for training in these environments. Hence, there is a gap
between their preferred and current method of learning for these
methods (cadaver dissection and virtual reality). According to

Table 4 Preferred method of learning according to academic positions

Full professors Associated professors  Specialists Assistant professors research assistants
Instructional method n % n % n % n % n %
Traditional Being used 3 75 2 67 9 100 3 75 10 91
Preferred 2 50 1 33 3 33 1 25 3 27
Video Being used 1 25 2 67 6 67 2 50 9 82
Preferred - 1 33 5 56 1 25 5 45
Cadaver Being used - - - - - - - - - -
Preferred 1 25 3 100 8 89 3 75 " 100
Training box Being used - - - - 2 22 1 25 1 9
Preferred 2 50 - - 2 22 1 25 6 55
Virtual reality Being used - - - - - - - - - -
Preferred 2 50 = = 9 100 2 50 7 63
42 Cagiltay NE, Berker M. BM/ Stel 2019;5:39-45. doi: 10.1136/bmjstel-2017-000238
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Figure 2 Preferred and being used methods of learning according to academic positions.

the results of this study, preferences of full professors as teaching
modality for cadaver dissections (25%) are lower than that of
the research assistants (100%), specialists (89%) and associated
professors (100%), indicating that participants in different skill
levels have different preferences on method of learning.

In general, they learn through traditional education in the
operating room and by watching videos. Once asked about
their preferred method, preference of videos (39%) is lower
compared with the virtual reality (65%) and cadaver (84%).
Similarly, mean for traditional education drops from 87%
(current method of education) to 32% (preferred method), indi-
cating that educators and trainees are willing to use alternative
educational methods, such as cadaver and virtual reality. Studies
found in the literature show that the available technologies to

Table 5 Participants’ attitudes towards the use of virtual reality in
endoscopic surgery education

Item Score
Training using virtual reality simulators should be integrated into the 4.58
curriculum

Using virtual reality simulators improves basic skills 453
My motivation to use virtual reality simulators is high 437
Using virtual reality simulators can be beneficial for me 4.32
Before training in operating rooms, virtual reality simulators should be used 4.05
in a satisfactory manner

| would like to have more time for training 3.95
Using virtual reality simulators is necessary for me 3.79

support endoscopic surgery education programmes can poten-
tially improve the current conditions. Specifically, today’s virtual
reality and augmented reality technologies can be used to create
realistic operation environments, especially for endoscopic
surgery education programmes.

According to the results, it can be said that there is an urgent
need to incorporate these technologies into the curriculum of
endoscopic surgery education programmes. It is reported that the
field of medical education requires an adaptation to change early
enough to influence outcomes; however, this change to enhance
medical education is a hard process.’! According to Andersen
(p. 1), ‘Simulation applications that facilitate the assessment
and learning of expert intraoperative judgment should include
a consensus-derived outline based on CTA of the operative
steps and potential points of risk for each surgical procedure;
the ability to detect the situational awareness of the performer
and the options considered to avoid error at critical steps; an
assessment (scoring) of options considered or attempted; imme-
diate evaluation feedback to inform improved performance; and
a program of deliberate practice in which progressively more
challenging scenarios can be introduced, based on the trainee’s
demonstrated skills.”**

There are several other studies indicating that the features of
technologies being developed for surgical education, as well as
the supported pedagogical approaches, are important to success-
fully integrate these technologies into traditional education
environments. Examples include curriculum sequencing, clear
learning needs, clear goals and well-defined learning objectives,
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assessment methods and tools, the standards being supported
for documentation, development, assessment and teaching on
these tools, appropriate levels of difficulty, reliable measures
and reliable feedback mechanisms and advancement to the next
tasks.? 32 3% However, there are several dimensions to be consid-
ered for better integration of these technologies for the surgical
education programmes which can be summarised as below.
Characteristics of medical students: Earlier studies show that
there are significant differences between medical students
and non-medical students considering their self-efficacy,
intrinsic value and self-regulation characteristics.** Students
of secondary medical school achieve statistically significant
higher results on the agreeableness scale compared with
general education secondary schools® and score higher on
agreeableness®® where it may emerge from temperamental
self-regulative systems®” as agreeableness describes warm
and friendly personality. Besides, this study also reports a
difference in the preferences of participants having different
academic degrees (different skill levels) (see table 4). Hence,
the researchers of the field of instructional technology need
to consider these characteristics of medical students before
providing technology-enriched educational environments
for them.
Availability of the appropriate standards for surgical educa-
tion programmes, in general, and endoscopic surgery educa-
tion programmes, in specific: During the interview sessions
of this study, three of the participants have mentioned that
there is no objective and standardised method for assessing
the endoscopic surgery skills which is very critical to better
evaluate and guide the trainee. They have reported that all
assessments are based on individual and subjective evalua-
tions. In the literature also there are very limited studies to
define such standards for surgical skill-level definitions or
ways to define the characteristics of educational tools devel-
oped for these programmes. Another standardisation study is
also required to support developing strategies for individual-
ised instructional programmes through these tools. Another
point is that there is no standardised way of classification
for these tools to addressing education-related problems in
the field. Hence, a standardised approach is required for the
educators to guide them to better adapt these technologies
according to the specific requirements of their educational
programmes.
Availability of appropriate educational tools specifically
developed for surgical education programmes: Despite
the presence of several tools developed for improving the
surgical education programmes, their availability for many
institutions is very limited. In the case of Turkey, for instance,
such implementations are rare. The authors believe that the
cost factor of these systems, limited functionality and adapt-
ability features of these systems are the main barriers to a
wider scope of access.
Availability of guidelines for curriculum development: Tools
and strategies that are developed to implement presimula-
tion preparation®®™*" specific to the virtual reality content
and context may help the educators to better develop inte-
grated curriculum. Additionally, the virtual reality simu-
lation tools need to come with some solutions to better
implement classroom applications such as flipped learning
to help the educators for implementing an effective strategy
for the pedagogical shift in preparing students for didactic
and clinical experiences*! and developing integrated curric-
ulum alternatives.

As a conclusion, technology-enhanced surgical educa-
tion programmes, in general, and neurosurgical education
programmes, in specific, require quick, systematic and stan-
dardised approaches to better integrate educational technolo-
gies in their programmes and to improve their outcomes. With
this in mind, researchers in the field of educational technology
and experts in endoscopic surgery education programmes can
come together to address such issues. Additionally, as Seagull
also reports, the human factors for improving simulation activ-
ities need to be addressed in this area.** As endoscopic surgery
requires some specific skills to be developed, the human factor
describing the characteristics of medical students may become
even more critical.

LIMITATIONS AND FUTURE WORK

This study is conducted with very limited number of women. It

has been reported that in Turkey only 5.4% of the neurosurgeons

are women,” which is 9.8% of the participants in this study.

Because of this limitation, results were not analysed according to

the gender differences. Additionally, the number of surgeons in

this specific field is also very limited. Accordingly, the number of

participants was also limited which is a general limitation for this

field. As a summary, further research is required on the following

concepts:

» which standardised measures can be applied to assess the
surgical skill levels objectively

» which characteristics need to be supported by educational
tools developed for surgical education

» criteria for classifying surgical education tools and methods
for better addressing education-related problems

» standardised measurement tools that aim to provide feed-
back on the progress of the trainee and guidance for further
improvements during educational programmes

» guidelines for developing appropriate curricula in endo-
scopic surgery education.

Acknowledgements The authors thank the support of TUBITAK 1001 programme
for realising this research and the ECE project.

Funding This work was supported by The Scientific and Technological Research
Council of Turkey grant number 112K287.

Competing interests None declared.
Ethics approval Atilim University Human Subjects Ethics Committee.
Provenance and peer review Not commissioned; externally peer reviewed.

© Article author(s) (or their employer(s) unless otherwise stated in the text of the
article) 2019. All rights reserved. No commercial use is permitted unless otherwise
expressly granted.

REFERENCES

1 Dehmer JJ, Amos KD, Farrell TM, et al. Competence and confidence with basic
procedural skills: the experience and opinions of fourth-year medical students at a
single institution. Acad Med 2013;88:682—7.

2 Grober ED, Hamstra SJ, Wanzel KR, et al. The educational impact of bench model
fidelity on the acquisition of technical skill: the use of clinically relevant outcome
measures. Ann Surg 2004;240:374.

3 DaRosa DA, Skeff K, Friedland JA, et al. Barriers to effective teaching. Acad Med
2011;86:453-9.

4 Silvennoinen M, Mecklin JP, Saariluoma P, et al. Expertise and skill in minimally
invasive surgery. Scand J Surg 2009;98:209-13.

5 Andersson P. The role of visual-spatial ability and working memory in image guided
simulator performance. 2007.

6 Dankelman J, Grimbergen C, Stassen H. New technologies supporting surgical
intervenltions and training of surgical skills - a look at projects in europe supporting
minimally invasive techniques. /EEE Engineering in Medicine and Biology Magazine
2007;26:47-52.

7 Friedlander MJ, Andrews L, Armstrong EG, et a/. What can medical education learn
from the neurobiology of learning? Acad Med 2011;86:415-20.

44

Cagiltay NE, Berker M. BM/ Stel 2019;5:39-45. doi: 10.1136/bmjstel-2017-000238


http://dx.doi.org/10.1097/ACM.0b013e31828b0007
http://www.ncbi.nlm.nih.gov/pubmed/15273564
http://dx.doi.org/10.1097/ACM.0b013e31820defbe
http://dx.doi.org/10.1177/145749690909800403
http://dx.doi.org/10.1109/MEMB.2007.364929
http://dx.doi.org/10.1097/ACM.0b013e31820dc197

Original research

8

20

21

22

23

24

25

26

Reisdorff EJ, Howell KA, Saul J, et al. Prehospital interventions in children. Prehosp
Emerg Care 1998;2:180-3.

Elwyn GJ, Lewis M. The aftermath of the Bristol case. Poor performers will need
remedial training. BMJ 1998;317:816.

Schreuder HWR, Oei SG, Maas M, et al. Implementation of simulation for training
minimally invasive surgery*. Tijdschrift voor Medisch Onderwijs 2011;30:206-20.
Robb RA, Aharon S, Cameron BM. Patient-specific anatomic models from three
dimensional medical image data for clinical applications in surgery and endoscopy. /
Digit Imaging 1997;10:31-5.

Rudman DT, Stredney D, Sessanna D, et a/. Functional endoscopic sinus surgery
training simulator. Laryngoscope 1998;108:1643-7.

Neubauer A, Wolfsberger S. Virtual endoscopy in neurosurgery: a review. Neurosurgery
2013;72(Suppl 1):A97-106.

Mavridis A. A hypermedia virtual environment for Education in Medicine. 2006.
Dimitropoulos K, Manitsaris A, Mavridis |. Building virtual reality environments for
distance education on the web: A case study in medical education. International
Journal of Social Sciences 2008;2:62—70.

De Paolis LT, De Mauro A, Raczkowsky J, et al. Virtual model of the human brain for
neurosurgical simulation. Stud Health Technol Inform 2009;150:811-5.

Moorthy K, Munz Y, Sarker SK, et al. Objective assessment of technical skills in
surgery. BMJ 2003;327:1032-7.

Taffinder N, Sutton C, Fishwick R, et al. Validation of virtual reality to teach and assess
psychomotor skills in laparoscopic surgery: Results from randomized controlled studies
using the MIST VR laparoscopic simulator. Stud. Health Technol. Infor 1998;50:124-30.
Wilhelm DM, Ogan K, Roehrborn CG, et al. Assessment of basic endoscopic
performance using a virtual reality simulator. J Am Coll Surg 2002;195:675-81.
Nelson D, Ziv A, Bandali KS. Republished: going glass to digital: virtual microscopy as
a simulation-based revolution in pathology and laboratory science. Postgrad Med J
2013;89:599-603.

Lubitz DKJE, Beier K, Freer J, et al. Simulation-based medical training: the medical
readiness trainer concept and the preparation for civilian and military medical field
operations, VRIC, Virtual Reality International Conference. Laval Virtual 2001.

Lim Y-J, De S. Real time simulation of nonlinear tissue response in virtual surgery using
the point collocation-based method of finite spheres. Comput Methods Appl Mech
Eng 2007;196:3011-24.

Varma TR, Eldridge P. Use of the NeuroMate stereotactic robot in a frameless mode
for functional neurosurgery. Int / Med Robot 2006;2:107-13.

Rehrig ST, Powers K, Jones DB. Integrating simulation in surgery as a teaching tool
and credentialing standard. J Gastrointest Surg 2008;12:222-33.

Verdaasdonk EG, Dankelman J, Schijven MP, et al. Serious gaming and voluntary
laparoscopic skills training: a multicenter study. Minim Invasive Ther Allied Technol
2009;18:232-8.

Karaliotas C. When simulation in surgical training meets virtual reality. Hellenic
Journal of Surgery 2011;83:303-16.

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

Wong J, Bhattacharya G, Vance SJ, et al. Construction and validation of a low-cost
laparoscopic simulator for surgical education. J Surg Educ 2013;70:443-50.

Smith MD, Norris JM, Kishikova L, et al. Laparoscopic simulation for all: two
affordable, upgradable, and easy-to-build laparoscopic trainers. J Surg Educ
2013;70:217-23.

Madani A, Gallix B, Pugh CM, et al. Evaluating the role of simulation in healthcare
innovation: recommendations of the Simnovate Medical Technologies Domain Group.
BMYJ Simulation and Technology Enhanced Learning 2017,3:58-S14.

Derossis AM, DaRosa DA, Dutta S, et al. A ten-year analysis of surgical education
research. Am J Surg 2000;180:58-61.

Robin BR, McNeil SG, Cook DA, et al. Preparing for the changing role of instructional
technologies in medical education. Acad Med 2011;86:435-9.

Andersen DK. How can educators use simulation applications to teach and assess
surgical judgment? Acad Med 2012;87:934-41.

McGaghie WG, Issenberg SB, Cohen ER, et al. Does simulation-based medical
education with deliberate practice yield better results than traditional clinical
education? A meta-analytic comparative review of the evidence. Acad Med
2011,;86:706-11.

Henning MA, Hawken SJ, Krageloh C, et al. Asian medical students: quality of life and
motivation to learn. Asia Pacific Education Review 2011:12:437-45.

Zenko S. Comparison of high school students’ personality traits in the helping
professionals and those of general education, Croatian. Journal of Education
2013;15:205-18.

Lievens F, Coetsier P, De Fruyt F, et al. Medical students’ personality characteristics
and academic performance: a five-factor model perspective. Med Educ
2002;36:1050-6.

Rothbart MK, Bates J. Temperament. In: Damon W, Eisenberg N, Handbook of child
psychology. . 5th Edn. New York: Wiley, 1998:3. 105-76.

Gantt LT. The effect of preparation on anxiety and performance in summative
simulations. Clin Simul Nurs 2013;9:e25—€33.

Franklin AE, Sideras S, Gubrud-Howe P, et al. Comparison of expert modeling

versus voice-over PowerPoint lecture and presimulation readings on novice nurses'
competence of providing care to multiple patients. / Nurs Educ 2014;53:615-22.
Tyerman J, Luctkar-Flude M, Graham L, et a/. Pre-simulation preparation and briefing
practices for healthcare professionals and students: a systematic review protocol. JB/
Database System Rev Implement Rep 2016;14:80-9.

Burden ML, Carlton KH, Siktberg L, et al. Flipping the classroom: strategies for
psychiatric-mental health course. Nurse Educ 2015;40:233-6.

Seagull FJ. Human factors tools for improving simulation activities in continuing
medical education. J Contin Educ Health Prof 2012;32:261-8.

Kuzucu I. Tirkiye de Tipta Uzmanlik ve Akademisyenlik Asamalarinda Cinsiyetgi
Yaklasimlar. Ankara: Yayinlanmamis Yiksek Lisans Tezj, Ankara Universitesi Sosyal
Bilimler Enstitlsi, 2007.

Cagiltay NE, Berker M. BMJ Stel 2019;5:39-45. doi: 10.1136/bmjstel-2017-000238

45


http://dx.doi.org/10.1080/10903129808958868
http://dx.doi.org/10.1080/10903129808958868
http://www.ncbi.nlm.nih.gov/pubmed/9786677
http://dx.doi.org/10.1007/s12507-011-0051-7
http://dx.doi.org/10.1007/BF03168651
http://dx.doi.org/10.1007/BF03168651
http://dx.doi.org/10.1097/00005537-199811000-00010
http://dx.doi.org/10.1227/NEU.0b013e31827393c9
http://www.ncbi.nlm.nih.gov/pubmed/19745425
http://dx.doi.org/10.1136/bmj.327.7422.1032
http://dx.doi.org/10.1016/S1072-7515(02)01346-7
http://dx.doi.org/10.1136/postgradmedj-2012-200665rep
http://dx.doi.org/10.1016/j.cma.2006.05.015
http://dx.doi.org/10.1016/j.cma.2006.05.015
http://dx.doi.org/10.1002/rcs.88
http://dx.doi.org/10.1007/s11605-007-0250-8
http://dx.doi.org/10.1080/13645700903054046
http://dx.doi.org/10.1007/s13126-011-0055-9
http://dx.doi.org/10.1007/s13126-011-0055-9
http://dx.doi.org/10.1016/j.jsurg.2013.02.004
http://dx.doi.org/10.1016/j.jsurg.2012.11.005
http://dx.doi.org/10.1136/bmjstel-2016-000178
http://dx.doi.org/10.1016/S0002-9610(00)00420-7
http://dx.doi.org/10.1097/ACM.0b013e31820dbee4
http://dx.doi.org/10.1097/ACM.0b013e3182583248
http://dx.doi.org/10.1097/ACM.0b013e318217e119
http://dx.doi.org/10.1007/s12564-011-9148-y
http://dx.doi.org/10.1046/j.1365-2923.2002.01328.x
http://dx.doi.org/10.1016/j.ecns.2011.07.004
http://dx.doi.org/10.3928/01484834-20141023-01
http://dx.doi.org/10.11124/JBISRIR-2016-003055
http://dx.doi.org/10.11124/JBISRIR-2016-003055
http://dx.doi.org/10.1097/NNE.0000000000000162
http://dx.doi.org/10.1002/chp.21154

	Technology-enhanced surgical education: attitudes and perceptions of the endoscopic surgery community in Turkey
	Abstract
	Introduction
	Traditional surgical education programmes
	Technology-enhanced surgical education
	Method
	Results
	Problems of surgical education
	Methods applied in surgical education
	Preferred methods to be used in endoscopic surgery
	Attitudes towards virtual reality in endoscopic surgery
	Discussion and conclusion
	Limitations and future work
	References


